1-8 per 100,000 population per annum and which is comparable to the annual death rate from asthma in America of 1-6 per 100,000 (Derbes & Engelhardt, 1946) but is much less than that reported by Williams (1953) (Rees & Williams, 1962) . Some workers favour an intermittent regime for so many days each week and this approach may be better in children. Although it should be possible to prevent status asthmaticus with large doses of steroids used continuously, the accompanying serious side-effects preclude this. Therefore the aim should be to use the smallest dose of steroid which enables the person to lead a useful life and not to try to get him/her completely free of bronchospasm. In most cases this is 5-10 mg of prednisone taken with 'bronchodilators'. Patients on long-term corticosteroids should be reviewed frequently (Rees & Williams, 1962 Other novel measures such as glomectomy (Curran et al., 1966) , hypnotherapy (Maher-Loughnan et al., 1962) and treatment in a pressurechamber (Tromp, 1964) have only a limited application.
Therapy of acute attack
My terms of reference are the 'medical' treatment, and the Liverpool group will discuss their results with assisted ventilation. In an attempt to gain a better understanding of status asthmaticus we have been monitoring the arterial gas tensions and pH (Rees, Millar & Donald, 1967 oxygen tension. We aim to maintain the Pao2 above 50 mmHg and in most cases this can safely be achieved with oxygen delivered through a Polymask. It is advisable to bubble the oxygen through water in an attempt to maintain hydration of the airways and so to prevent the bronchiolar plugs of mucus, etc., becoming tenacious. The flow rate at the mask is lower than that registered on the flowmeter, particularly at the lower ranges, because of the resistance to oxygen as it bubbles through the water. Most hospitals have apparatus for measuring Pco2 and pH and if it is not possible to obtain arterial blood, then properly 'arterialized' venous blood (Harrison & Galloon, 1965 ) may be a useful guide. Alternatively, mixed venous Pco2 may be measured by the rebreathing technique (Campbell & Howell, 1962) (a) Adrenaline. This may be given subcutaneously in doses of 05-1 -0 ml, 1:1000 solution over 10 min. Broom (1961) has advocated larger and more frequent doses intramuscularly but it has been well demonstrated by Whelan & Young (1953) that, despite the continued intravenous infusion of adrenaline, the maximal response was obtained at 10 min and thereafter a return to the pre-injection state occurred. In view of the rapidity of action when given subcutaneously there is no point in taking the potential risk of producing arrhythmias by giving it intravenously. To our immense surprise, we found that adrenaline produced no real change in Pao2 even when there was subjective, and (in some cases in whom forced expiratory volume in 1 sec could be recorded) objective relief of airways obstruction (Fig. 5) . There was no correlation between the socalled adrenaline-fast state and the level of systemic arterial pH. Furthermore, we have found that even when the pH has been corrected using sodium bicarbonate, as advocated by several groups including Mithoefer, Runser & Karetzsky (1965) , the injection of adrenaline has produced no real change in the 100- Pao2. That is not to say that the correction of acidosis may not have other merits. During the continuous monitoring of the electrocardiogram for 1 hr or so, when adrenaline has been given, atrial ectopic beats were frequently seen. Many of the patients had been using an isoprenaline inhaler at frequent intervals shortly before admission. The suggestive findings of Lockett (1965) using a Starling preparation, that a combination of isoprenaline and adrenaline may produce cardiac arrest makes it prudent to avoid this combination, although there is, as yet, little convincing clinical evidence for this view. It does seem rational to expect a myocardium that is inadequately oxygenated to be more 'irritable' and thus to be more susceptible to arrhythmias. Dramatic falls in mean systemic arterial pressure of up to 50 mmHg have been noted and this could prove dangerous.
In view of all these findings, I feel that adrenaline -a time-honoured therapy-should be discontinued.
(b) Aminophylline. We found that the intravenous injection of 500 mg of aminophylline produced changes in the Pao2 similar to those produced by adrenaline. Nausea and sickness were noted in the occasional patient but there were no arrhythmias. Opium alkaloids, of which morphia is commonly used, cause release of histamine (Nasmyth & Stewart, 1950) as well as respiratory depression and should never be used.
Other measures
It is not surprising that a large number of remedies have been tried in a situation which may be resistant to conventional therapy.
(a) Humidification with steam may be helpful, particularly in children who are in an oxygen tent. The bronchial mucosa is dry and water vapour may well help to rehydrate it.
(b) Bronchial lavage has its supporters, including Marchand & Van Hasselt (1966) , but-I find it difficult to imagine how anything less than an Atlantic storm could loosen the tenacious plugs which obstruct the bronchioles.
(c) Tracheostomy with aspiration of plugs has occasionally proved useful (Hugh-Jones, 1958) but again the problem of accessibility of the plugs exists.
(d) Inhalation of adrenaline or isoprenaline using a Collinson's apparatus or Wright's nebulizer are sometimes used. These drugs may also be administered under positive pressure using a Bennett or Bird ventilator.
(e) Clinical experience with the new mucolytic agent acetyl-cysteine (Airbron) has proved encouraging but its efficacy has yet to be proved.
(f) General anaesthesia has its advocates (Tausig, Papper & Barach, 1952) (a) It should be possible using large doses of steroid therapy to prevent status asthmaticus altogether but only at the expense of serious sideeffects. However, the careful use of small doses of steroids on a long-term basis (i.e. longer than 3 months) can significantly reduce the incidence of status asthmaticus.
Should an attack not respond to 24 hr of intensive therapy at home, then hospital admission is advisable, as it is felt that some of the deaths that occur at home are preventable.
(b) The treatment of the acute attack is discussed in the light of the experience gained in monitoring systemic arterial gas tensions and pH during the acute episode and for the ensuing days. Hypoxaemia was invariably present and often severe. Paco2 was low or normal in most of the patients, but in the few patients in whom it was raised it was a grave prognostic sign. The pH was also low in these patients.
We found to our immense surprise that adrenaline and aminophylline did not produce any substantial change in the Pao2 levels. Evidence is put forward that adrenaline is best avoided and aminophylline used as a 'bronchodilator', although its effects were not dramatic.
As well as giving large doses of steroids attention must be paid to the maintenance of fluid balance, and antibiotics used where necessary. Sedation 
